The effect of longer hemodialysis treatment times on hospitalization and mortality after the two day break in individuals receiving three times a week hemodialysis
: The proportion of patient-days with missing data before and after multiple imputation by chained equations employing fully conditional specifications. This process reduced the proportion of patients with missing covariate data from 19.1% to 0%. 
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Instrumental variable technique
Recognising the unmeasured confounding by indication of treatment time and the outcomes of interest, an instrumental variable approach using facility as an instrument was employed. (3, 4) Even after adjustment for patient characteristics, the facility in which a patient receives dialysis has previously been shown to be a strong predictor of treatment time suggesting that attitudes to treatment time vary across dialysis facilities. This variation is capitalized on as a form of randomization and has the capacity to reduce bias such as confounding by indication. Dialysis facility has previously been shown to strengthen the beneficial association between treatment time and the outcomes of hospitalization and mortality. (5) In the first stage of the IV analyses, linear regression predicted treatment time for a 4 month period using the adjustment variables (sex, race, 13 comorbid conditions, residual kidney function, dialysis access blood flow and time the patient has been receiving renal replacement therapy, age, country, DOPPS phase) and including dialysis facility as a categorical variable. In the second stage the predicted value from this model was included in the Cox model to predict hospitalisation and mortality, again with the same adjustment variables. To capitalise on the IV approach, treatment time is generally best handled as a continuous variable and its impact reported as the hazard ratio per 30 minute increases in treatment time. Therefore we specified an interaction between treatment time and the two day break in addition to these variables independently. This model specification reports three hazard ratios:
1. A hazard ratio for mortality or hospitalisation endpoints after the two day break compared to the rest of the dialysis week, which existing studies would suggest would be elevated (>1.0).
2.
A hazard ratio for mortality or hospitalisation events across the entire dialysis week per 30 minutes longer treatment time, which existing studies would suggest would be reduced (<1.0).
3. The hazard ratio for hospitalisation or mortality after the two day break compared to the rest of the week per 30 minute increase in treatment time. If longer treatment times reduced the risk of a two day break event then the hazard ratio for the two day break in the presence of longer treatment times would be reduced (<1.0).
Although violations of other assumptions of instrumental variable analyses cannot be formally assessed, we demonstrated facility to be a strong instrument using the F statistic (F= 26.4, weak instrument F<10 (23)). Additionally, we observed better balance across patient characteristics by quartile of facility mean treatment time than by patient treatment time (Table S1 below). Whereas S4 using facility as an instrument can be an effective strategy to address unmeasured patient-level confounding, group-level confounding can also be a concern (24). We thus additionally adjusted for 5 dialysis unit practices: the percentage of patients in a facility with a dialysis catheter, with singlepool Kt/V < 1.2, with albumin level < 3.5 g/dL, and with phosphorus level < 5.5 mg/dL, and mean within-facility haemoglobin levels. Figure S1 . Forest plot of the instrumental variable adjusted main effects hazard ratio and 95% confidence intervals for mortality and hospitalisation endpoints for three times a week in centre haemodialysis patients (A) after the two day break, (B) per 30 minutes longer treatment time and (C) the interaction between the two day break and treatment time. 
